Introduction
Wireless Sensor Nodes have a limited amount of energy and is a key element in operating a wireless sensor network. Therefore a power management system of each node has to be optimized to minimize the power consumption.
Methods
The Wireless Sensor Network (WSN) consists of 10 different sensor nodes capturing biological or technical parameters like ECG, EMG, blood pressure, respiration, pulse wave, body weight, noise, GPS-coordinates, acceleration, temperature and humidity. The sensor nodes use a modular design comprising a sensor module, a battery module with a lithiumpolymer battery and a communication module with a microcontroller, a RF-Transceiver and Flash-Memory. The collected data is transmitted to an additional sensor node, called gateway, using the IEEE802.15.4 standard. This gateway contains two lithium-polymer batteries, a color touchscreen TFT, a microcontroller, Flash-memory and also a RFTransceiver. Both, the microcontroller and the RF-Transceiver support Low-Power-Modes and various clock speeds for customizing power consumption.
Results
Detailed analysis identifies that the communication module with its microcontroller and radio-unit have the major power consumption. Taking advantage of the low-power modes as well as different clock frequencies, the consumption can be reduced over 90% for most sensor nodes. For charging the battery during operation, several energy harvesting methods were considered.
Conclusion
Reducing the power consumption using low-power modes and different clock frequencies, the operating time of the different nodes can be prolonged drastically.
